Detail 113, Flow/Timing Stanislaus River

Step 1. Quantified Targets

A. Fish Flow Targets for the Stanislaus River (from upper reach to San Joaquin River)

source: CALFED Ecosystem Restoration Program Plan

Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 153 13.9 153 53.8 538 119 123 123 119 123 149 153 242.8
2) Dry 169 152 169 53.8 538 119 123 123 119 153 163 169 253.4
3) B Norm 184 16.6 184 71.6 71.6 149 153 153 149 153 178 1384 308.6
4)ANorm  21.5 194 215 89.1 921 475 184 184 17.8 21.5 20.8 21.5 409.5
5) Wet 246 222 24.6 89.1 92.1 89.1 184 184 17.8 21.5 238 24.6 466.0
Average 189 17.1 189 69.9 71.0 324 151 151 146 169 183 189 3273

B. Additional Flow Requirements to Meet Water Quality Permit at Vernalis on the S.

Joaquin R. (TB# 123)

source: USBR Planning Unit : Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 00 00 00 60 10 390 300 200 00 40 00 0.0 100.0
2) Dry 00 10 10 60 00 340 380 280 00 20 00 0.0 110.0
3) B Norm 00 00 00 30 00 280 41.0 380 1.0 1.0 0.0 00 112.0
4) A Norm 00 00 00 00 00 00 220 240 00 00 00 0.0 46.0
5) Wet 00 00 00 00 00 00 80 190 0.0 1.0 0.0 00 28.0
Average 00 02 02 33 03 215 281 252 02 18 0.0 00 80.7
C. Combined Flow Requirements for Fish and Water Quality
source: calculated = Step 1A. + Step 1B. Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 153 139 153 598 548 509 423 323 119 163 149 153 342.8
2) Dry 169 162 179 59.8 538 459 503 403 119 173 163 16.9 363.4
3) B Norm 184 16.6 184 746 71.6 429 563 533 159 163 178 184 420.6
4)ANorm  21.5 194 21.5 89.1 92.1 475 404 424 178 215 208 215 455.5
5) Wet 246 222 24.6 89.1 921 89.1 264 374 17.8 22.5 23.8 24.6 494.0-
Average 189 173 192 732 713 539 432 403 148 18.6 183 189 408.0
Step 2. Reference Condition
A. Stanislaus River Flow (1922-1990) at Goodwin Dam
source; CVGSM Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 12.3 142 363 620 754 76.7 63.8 514 336 106 103 156 462.3
*2) Dry 26.0 349 523 119.8 1589 1159 839 684 381 148 10.0 41.0 763.9
3)BNorm  47.5 51.1 67.5 154.4 233.9 150.2 804 703 450 17.7 283 57.1 10034
4)ANorm 558 77.0 146.1 188.1 267.8 1629 933 723 383 238 11.6 294 11664
5) Wet 103.7 100.4 132.9 191.7 301.3 239.9 1243 105.1 755 41.8 289 49.8 14952
Average 447 51.7 83.8 136.5 1954 141.1 86.6 71.0 44.0 204 163 358 927.5
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B. Stanislaus Diversions (1980-1989) Primarily Taken Out at Oakdale and South San Joaquin

source: CVGSM

Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 50 7.6 20.0 527 590 57.8 588 508 31.7 107 16 1.6 3573
2) Dry 7.8 51 162 56.5 750 713 67.0 569 31.7 167 18 09 406.9
3) B Norm 29 79 163 464 695 745 728 656 435 142 20 07 416.5
4) A Norm 1.4 6.6 161 454 757 779 759 658 444 170 35 1.0 430.6
5) Wet 34 26 119 41.1 740 819 845 83.0 564 137 24 29 457.8
Average 42 6.1 16.5 49.0 699 714 705 62.8 403 143 22 14 408.7

C. Reference Condition for Reach Below Oakdale and South San Joaquin Diversions
source: calculated = Step 2A. - Step 2B.

Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 74 6.6 164 93 164 189 50 06 18 -0.1 8.6 14.1 104.9
2) Dry 182 29.8 36.0 632 839 446 169 115 65 -19 82 40.1 357.0
3) B Norm 446 432 512 10791644 757 76 46 15 35 263 564 586.9
4) A Norm 544 704 130.1 142.7 192.1 850 174 65 -60 68 8.1 284 735.9
5) Wet 100.3 97.8 121.0 150.6 227.3 158.0 39.8 22.1 19.1 28.1 26.5 469 10374
Average 40.5 45.6 673 87.5 1255 69.7 161 82 37 6.1 14.1 344 518.7
Step 3. Quantified Targeted Benefit Change
A. Quantified Targeted Benefit Change
source: calculated = Step 1C. - Step 2C. : Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 80 73 00 504 383 320 373 316 101 163 62 1.3 2389
2) Dry 00 00 00 00 00 13 334 288 54 193 81 00 96.3
3) B Norm 00 00 00 00 00 00 487 487 144 128 0.0 00 124.6
4) A Norm 00 00 00 00 00 0.0 230 359 239 147 127 0.0 110.1
5) Wet 00 00 00 00 00 00 00 154 00 0.0 00 0.0 154
Average 21 19 00 132 100 86 293 321 112 134 6.0 03 128.1
Step 4. Streamflow Data Conversion
A. Total Diversions Sub-Region 11
source: CVGSM ,
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 89 121 393 856 91.8 950 982 84.0 481 235 7.1 67 600.3
2) Dry 102 84 327 965 1229 1169 109.7 950 55.6 326 6.6 4.8 691.9
3) B Norm 6.2 10.1 33.6 81.6 119.4 127.1 120.8 1073 725 198 50 27 706.1
4) A Norm 22 11.5 31.6 79.8 127.7 131.6 1233 1074 735 44.1 138 6.6 753.3
5) Wet 47. 32 18.8 709 121.2 137.2 1394 126.7 914 28.1 132 11.0 766.0
Average 6.6 9.5 321 83.6 1150 119.21162 101.8 659 300 9.1 63 695.4
B. Stanislaus:Sub-Region 11 Streamflow Diversion Ratio
source: calculated = Step 2B./Step 4A
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1) Critical 0.56 0.63 0.51 062 064 0.61 0.6 0.61 066 046 023 023
2) Dry 0.76 0.60 0.50 0.59 061 061 0.61 0.60 0.57 0.51 027 0.19
3) B Norm 0.47 078 049 0.57 058 0.59 0.60 0.61 0.60 0.72 0.39 .0.27
4) A Norm 0.61 0.57 0.51 057 059 0.59 0.62 0.61 0.60 039 025 0.16
5) Wet 0.72 0.81 0.63 0.58 0.61 0.60 0.61 0.66 0.62 049 0.18 0.26
Average 0.62 0.66 0.52 0.59 0.61 0.60 0.61 0.61 0.61 050 026 022
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Step 5. Water Flow Path Elements

A. Farm Rain Sub-Region 11 * Step 4B. (inflow) Flow Path Not Affected

source: CVGSM Sub-Region 11 Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical 156 129 83 72 42 14 00 05 17 29 34 49 63.1

2) Dry 192 154 148 68 45 05 01 02 26 59 49 42 79.1

3) B Norm 16.8 287 128 11.1 39 05 00 02 04 58 120 9.0 101.1

4) A Norm 219 210 183 112 16 06 06 09 12 353 6.7 6.8 96.1

5) Wet 394 36.8 292 203 32 07 08 02 45 66 53 129 160.0

Average 21.7 215 159 107 35 08 03 04 20 51 6.1 7.1 95.0

B. Ground Water Diversions Sub-Region 11 * Step 4B. (inflow)

source: CVGSM Sub-Region 11 Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical 06 06 77 59 65 83 83 32 00 29 04 03 44.8

2) Dry 07 03 23 30 39 82 82 31 00 27 04 04 33.1

3) B Norm 05 04 17 27 36 78 83 31 00 37 05 05 327

4) A Norm 05 03 12 26 36 77 83 30 00 20 04 02 29.9

5) Wet 04 06 15 26 37 78 78 32 00 23 03 0.3 30.6

Average 06 05 33 36 44 80 82 31 00 27 04 03 35.0

C. ETAW Sub-Region 11 * Step 4B. (outflow) Flow Path Not Affected

source: calculated Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep OQct Nov Dec Total

1) Critical 03 09 95 256 483 598 652 568 419 135 1.6 0.6 323.9

2) Dry 0.6 0.8 47 241 46.1 61.8 689 579 356 140 2.0 0.0 316.5

3) B Norm 0.1 0.6 59 200 445 395 68.0 591 390 203 21 03 3194

4) A Norm 03 05 45 200 475 604 69.0 586 385 98 08 0.1 310.0

5) Wet 0.0 0.5 54 143 475 604 67.7 632 368 124 04 0.0 308.6

Average 03 07 62 214 470 604 67.6 588 386 137 14 02 316.2
D. Farm Surface Water Return Sub-Region 11 * Step 4B. (outflow, recoverable)

source: calculated ‘ Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical 6.0 00 35 9.1 11.1 123 124 108 83 28 06 04 71.2

2) Dry 00 00 26 92 114 137 143 121 82 32 08 03 75.8

3) B Norm 00 00 26 92 113 132 146 128 87 43 10 04 78.0

4) A Norm 00 00 25 92 115 134 149 128 88 24 08 03 76.4

5) Wet 00 0.0 31 93 11.8 13.5 147 137 90 29 05 04 78.8

Average 00 00 29 92 114 131 140 123 85 3.0 0.7 04 75.5

E. Farm Runoff from Rain Sub-Region 11 * Step 4B. (outflow, irrecoverable) Flow Path Not Affected

source: calculated Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical 01 01 00 00 00 00 00 00 00 00 00 0.0 0.2

2) Dry 03 04 00 00 00 00 00 00 00 00 01 0.0 0.7

3) B Norm 06 06 01 01 00 00 00 00 00 00 03 02 1.7

4) A Norm 05 05 04 00 00 00 00 00 00 00 01 02 1.6

5) Wet 16 17 14 04 00 00 00 00 00 00 0.1 05 5.6

Average 05 06 03 01 00 00 00 00 00 00 01 0.1 1.7
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F. Farm Ground Water Flow Sub-Region 11 * Step 4B. (outflow, recoverable)

source: calculated

Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov_ Dec Total
1) Critical 10.5 62 125 27.6 152 92 55 48 45 17 23 45 104.4
2) Dry 12.8 81 13.7 293 195 159 13.0 124 108 37 38 43 147.3
3) B Norm 12.1 20.1 123 34.8 200 174 151 149 109 3.0 95 89 179.0
4) A Norm 16.1 138 17.0 351 185 177 163 156 119 36 63 69 178.7
5) Wet 314 26.5 27.0 439 205 179 160 160 150 44 48 129 236.4
Average 15.8 13.7 160 333 184 151 126 121 10.1 32 50 7.0 162.2
G. Surface Water Diversions Sub-Region 11 * Step 4B. (inflow)
source: CVGSM Sub-Region 11 Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 1.2 14 16.1 553 682 728 747 686 511 148 3.1 24 4297
2) Dry 1.7 16 148 592 730 832 882 795 512 171 40 2.1 475.7
3) B Norm 1.0 2.1 158 597 72.1 825 89.7 839 560 234 54 29 494.6
4) A Norm 14 1.5 16.0 60.0 739 839 922 841 564 13.0 39 1.9 488.2
5) Wet 1.9 20 198 610 76.1 845 91.0 895 575 164 2.6 32 505.6
Average 1.4 1.7 164 587 723 807 862 799 541 165 3.7 24 4742
H. District Surface and Ground Water Return Flows * Step 4B. (outflow)
source: CVGSM Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 0.8 09 39 149 180 193 196 187 132 34 15 12 115.4
2) Dry 1.2 21 41 172 192 222 236 225 137 40 21 08 132.7
3) B Norm 0.7 24 58 169 200 225 235 238 154 55 29 13 140.6
4) A Norm 12 16 59 177 207 232 244 236 159 31 20 10 140.2
5) Wet 22 1.8 7.1 183 21.7 234 253 252 161 39 13 19 148.2
Average 12 1.7 52 169 197 219 23.0 224 147 39 19 12 133.6
1. District Evaporation Flows * Step 4B. (outflow) .
source: CVGSM Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 02 02 08 31 38 41 41 40 28 07 03 02 243
2) Dry 02 04 09 36 40 46 50 47 29 08 04 02 27.7
3) B Norm 0.1 05 12 35 42 47 49 50 32 12 06 03 29.3
4) A Norm 02 03 12 37 43 48 51 49 33 07 04 02 29.2
5) Wet 04 04 15 38 45 49 53 53 34 08 03 04 30.8
Average 02 03 1.1 35 41 46 48 47 31 08 04 02 27.9
Step 6. Idealized Agricultural Potential (Farm and District)
A. Idealized Agricultural Potential (Farm)
source: calculated = Step 5D. + Step SF. : Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical 10.5 6.2 16.0 367 263 215 180 155 128 45 28 49 175.6
2) Dry 128 8.1 163 385 309 296 273 246 189 69 46 46 223.1
3) B Norm 12.1 20.1 149 44.0 313 306 297 277 196 74 105 93 257.0
4) A Norm 16.1 13.8 19.5 442 300 31.0 31.1 285 207 60 7.0 7.1 255.0
5) Wet 314 265 30.1 532 323 314 306 298 240 72 53 134 315.1
137 189 425 29.8 282 266 244 186 62 57 14 2377

Average 15.8
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B. Idealized Agricultural Potential (District)

source: calculated = Step 5H. + Step S1. Thoudand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical 09 1.1 48 18.0 21.7 234 237 227 160 41 18 14 139.7
2) Dry 1.5 25 495 207 232 269 286 272 166 49 25 09 160.5
3) B Norm 09 28 70 204 241 27.1 284 288 186 6.6 34 135 169.8
4) A Norm 1.5 20 72 214 250 280 295 285 192 37 24 1.1 169.4
5) Wet 26 21 86 221 262 283 306 305 194 47 15 23 179.0
Average 14 2.0 63 203 238 265 278 271 178 47 23 14 161.4

Step 7. Farm Quantifiable Objective Component

A. EXISTING Farm Efficiency = ETAW/(ETAW + Idealized Agricultural Potential)

source: calculated = Step 5C./(Step 5C. + Step 6A.)

Irrigation Season

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Average
1) Critical - - 037 041 065 074 08 079 077 075 - - 0.68
2) Dry -~ .- 022 038 060 068 072 0.70 0.65 0.67 - - 0.62
3) B Norm - - 028 031 059 066 070 0.68 0.67 0.73 - - 0.61
4) A Norm -— - 019 031 06! 066 0.69 0.67 065 062 - - 0.59
5) Wet -~ - 015 021 0.60 0.66 0.69 0.68 0.61 0.63 -- - 0.56
Average - - 025 033 061 068 072 0.71 067 069 - - 0.62

HIGH and VERY HIGH efficiency levels are based on shifting the irrigation systems in the most cost effec

manner for the various crop categories. The reference used to develop irrigation system efficiencies was
the Performance Cost Study prepared for the PEIS of the CVPIA in 1994,

B. HIGH Farm Efficiency at 75% Overall Efficiency
source: calculated to give overall efficiency using a max efficiency of 85%

Irrigation Season

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Average
1) Critical - == 050 055 0.79 085 085 085 0.85 085 - - 0.79:
2) Dry -— -— 030 051 073 082 085 085 079 081 - - 0.76
3) B Norm -~ -~ 038 042 071 0.80 085 083 081 08 - - 0.75
4) A Norm - = 025 042 075 080 0.84 082 079 075 - - 0.73
5) Wet — == 020 028 072 0.80 0.84 0.83 074 077 - - 0.70
Average — - 034 045 0.74 082 085 084 080 081 - - 0.75

C. HIGH Available Agricultural Potential after improving from existing Eff to 75% Eff
If Rain > Diversion then monthly value of available water is set to 0 (this assumes irrigation is negligible)

source: calculated = Step 5C./Step 7A. - Step 5C./Step 7B. Thousand Acre Feet

‘ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical - - 64 157 133 109 65 55 54 21 - - 65.9
2) Dry — - 53 158 137 163 152 143 97 37 - - 94.1
3) B Norm — - 53 162 135 161 174 155 104 3.8 - - 98.1
4) A Norm — - 00 162 138 163 178 155 106 2.8 - - 93.1
5) Wet — - 0.0 17.1 142 164 175 166 108 3.5 -~ - 96.1
Average — - 36 162 137 149 142 128 91 31 - - 87.5
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D. HIGH Additional Potential from Reoperation of Reservoir @ 75% Efficiency
source: calculated based on Step 3A.,; Step 7C.

Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical ~—- - 00 00 00 00 00 00 00 00 - - 0.0
2) Dry - - 00 00 00 75 00 00 43 00 - - 11.8
3) B Norm - - 00 00 00 80 00 00 O00 00 - - 8.0
4) A Norm - - 00 00 00 81 00 00 00 00 - - 8.1
5) Wet — -- 00 00 00 00 00 00 00 00 - - 0.0
Average ~— - 00 00 00 46 00 00 09 00 - - 5.4
E. VERY HIGH Farm Efficiency at 87% Overall Efficiency
source: calculated to give overall efficiency using a max efficiency of 92% [rrigation
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Season
1) Critical - - 070 0.78 092 092 05 092 092 092 - - 0.90
2) Dry e -— 042 073 092 092 092 092 052 092 - - 0.89
3) B Norm -~ - 054 059 092 092 092 092 092 092 - - 0.88
4) A Norm - - 036 039 092 092 092 092 092 092 - - 0.87
5) Wet — - 029 040 092 092 092 092 092 092 - - 0.84
Average — - 048 064 092 092 092 092 092 092 - - 0.87

F. VERY HIGH Available Agricultural Potential after improving from existing Eff to 87% Eff
If Rain > Diversion then monthly value of available water is set to 0 (this assumes irrigation is negligible)
source: calculated = Step 5C./Step 7A. - Step 5C./Step 7E.

* Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep ©Oct Nov_Dec Total
1) Critical — - 120 293 221 163 123 106 92 33 -~ - 115.1
2) Dry — - 99 295 269 242 214 195 159 57 - - 152.9
3) B Norm — - 98 302 274 254 238 226 162 56 - - 160.9
4) A Norm — - 0.0 303 259 258 252 234 173 51 - - 152.9
5) Wet — - 00 319 282 26.1 247 243 208 62 -— - 162.1
Average — -— 6.7 301 257 230 207 193 153 50 - - 145.8
G. VERY HIGH Additional Potential from Reoperation of Reservoir @ 87% Efficiency
source: calculated based on Step 3A., Step 7F, Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical - -— 00 00 00 00 00 00 00 00 - - 0.0
2) Dry — -~ 00 00 00 115 00 00 104 00 - - 21.9
3)BNorm -~ -~ 00 00 00 127 00 00 19 00 - - 14.6
4) A Norm — - 00 00 00 129 22 00 00 00 - - 15.1
5) Wet e— - 00 00 00 00 00 00 00 00 - - 0.0
Average — -— 00 00 00 72 05 00 24 00 - - 10.0
Step 8. District Quantifiable Objective Component
A. EXISTING District Loss Fraction
source: calculated = (Step 5H. + Step 5L.)/Step 2B. Irrigation
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov_ Dec Season
1) Critical -~ - 024 034 037 040 04 045 050 038 - - 0.39
2) Dry — - 030 037 031 038 043 048 053 029 - - 0.39
3) B Norm - - 043 044 035 036 039 044 043 047 -~ - 0.41
4) A Norm — - 045 047 033 036 039 043 043 022 - - 0.39
5) Wet — - 073 054 035 035 036 037 034 035 - - 0.39
Average’ - - 041 042 034 037 040 044 046 034 - - 0.39
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HIGH and VERY HIGH Disrtict efficiencies were developed based on existing district improvement proje
Projects include the Imperial Irrigation District - Metroploitan Water District and a similar, ongoing projec
designed to improve river flows in the Columbia River Basin.

B. HIGH Available Agricultural Potential @ 18% Loss (Allows10% Seep+Evap & 8% Leak+Spill Losses)

source: calculated = Step 2B * Step 8A. - Step 2B.*0.18 (HIGH Dist.) Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical — - 12 85 111 13.0 132 136 103 22 - - 73.0
2) Dry — — 20 106 97 140 165 169 109 18 - - 82.5
3) B Norm - -— 41 120 116 137 153 170 108 41 - - 88.6
4) A Norm — -—- 43 132 113 140 158 167 112 07 - - 87.2
5) Wet - - 6.5 147 129 136 154 155 93 23 -~ - 90.1
Average - == 33 11.5 11.3 136 151 158 105 21 - - 83.2

C. HIGH District Quantified Objective @ 18% Loss

source: calculated = minimum(Step 3A., Step 8A.) Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical — -— 0.0 85 11.1 13.0 132 136 101 22 -— - 71.6
2) Dry - - 00 00 00 13 165 169 54 18 -— - 42.0
3) B Norm ——~ - 00 00 00 00 153 170 108 41 = =« 47.1
4) A Norm — - 00 00 00 00 158 167 112 07 -— - 44.4
5) Wet - - 00 00 00 00 00 154 00 00 - - 154
Average —_— - 00 22 29 36 126 158 79 17 - - 46.8

C. HIGH Additional Potential from Reservoir Repoeration Quantified Objective @ 18% Loss

source: calculated based on Step 3A., Step 8B. : Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical - - 00 00 00 00 00 00 02 00 - - 0.2
2) Dry - - 00 00 00 64 00 00 55 00 - - 11.9
3) B Norm —— - 00 00 00 69 00 00 00 00 - - 6.9
4) A Norm - -— 00 00 00 70 00 00 00 00 - - 7.0
5) Wet — -— 00 00 00 00 00 00 00 00 - - 0.0
Average e -— 00 00 00 39 00 00 12 00 - - 5.1

D. VERY HIGH Available Agricultural Potential @ 8% Loss (Allows 4% Seep+Evap & 4% Leak+Spill Loss
source: calculated = Step 2B. * Step 8A. - Step 2B.*0.08 (VERY HIGH Dist.)Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical — - 32 13.8 170 187 190 186 135 32 -~ - 107.1
2) Dry - - 36 162 172 212 232 226 141 35 -— - 121.7
3) B Norm — - 57 167 186 212 225 236 151 55 - - 128.9
4) A Norm — - 59 17.8 189 21.8 234 233 156 24 - - 129.0
5) Wet e e 77 188 203 21.8 23.8 238 149 36 - - 134.7
Average - - 50 164 182 20.8 22.1 221 146 35 -~ - 122.7
E. VERY HIGH Additional Potential from Reservoir Repoeration Quantified Objective @ 8% Loss

source: calculated based on Step 3A., Step 8D. Thousand Acre Feet

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1) Critical ~— - 00 00 00 00 00 00 34 00 - - 34
2) Dry e -— 00 00 00 99 00 00 87 00 - - 18.6
3) B Norm —— -—-— 00 00 00 106 00 00 00 00 - - 10.6
4) A Norm - - 00 00 00 109 04 00 00 00 - - 11.3
5) Wet — .- 00 00 00 00 00 00 00 00 - - 0.0

Average — -— 00 00 00 61 01 00 27 00 - - 8.8
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Step 9. Combined Farm + District Quantifiable Objective

A. Improvement Level 1; EXISTING Farm + HIGH District

source: calculated = minimum(Step 3A, Step 8B.) Total
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical — - 0.0 85 111 130 132 136 101 22 = - 71.6
2) Dry — - 00 00 00 13 165 169 54 18 — - 42.0
3) B Norm -~ - 00 00 00 00 153 170 108 4.1 -— - 47.1
4) A Norm - - 00 00 00 00 158 167 112 07 - - 44 .4
5) Wet —-- - 00 00 00 00 00 154 00 00 - - 15.4
Average — - 00 22 29 36 126 158 79 17 - .- 46.8
B. Improvement Level 2; HIGH Farm + HIGH District
source: calculated = minimum(Step 3A,Step 7C. + Step 8B.) Season
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical - - 0.0 243 244 239 196 191 101 43 -~ - 125.6
2) Dry - - 00 00 00 13 317 288 54 56 -~ - 72.8
3) B Norm — - 0.0 00 00 00 327 325 144 79 - - 874
4) A Norm - - 00 00 00 00 230 322 217 35 -~ - 80.4
5) Wet - - 00 00 00 00 00 154 00 00 - - 15.4
Average —— - 00 63 64 68 241 284 112 43 -~ - 87.4
C. Impovement Level 3; HIGH Farm + VERY HIGH District
source: calculated = minimum(Step 3A, Step 7C. + Step 8D.) Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical - - 0.0 295 303 297 255 242 101 53 - - 154.6
2) Dry - - 00 00 00 13 334 288 54 72 -— - 76.1
3) B Norm - - 0.0 00 00 00 399 390 144 93 - - 102.6
4) A Norm “m - 0.0 00 00 00 230 359 239 52 - - 87.9
5) Wet - - 00 00 00 00 00 154 00 00 - -— 154
Average —-— - 00 77 79 83 293 3211 112 55 - - 101.9
D. Improvement Level 4; VERY HIGH Farm + VERY HIGH District
source: calculated = minimum(Step 3A., Step 7C. + Step 8D.) Thousand Acre Feet
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1) Critical - - 0.0 431 383 32.0 313 292 101 65 - - 190.7
2) Dry - - 00 00 00 13 334 288 54 92 - - 78.1
3) B Norm - - 0.0 00 00 00 463 461 144 111 -~ - 117.9
4) ANorm — -— 00 00 00 00 230 359 239 75 -~ - 90.3
5) Wet ~— - 00 00 00 00 00 154 00 00 - - 154
Average - - 0.0 113 100 86 293 321 112 70 - - 109.4
E. Summary of Annual Capital and O&M Costs Capital Total
Cost Annualized
1999 Costs (million §)
Improvement Level 1; EXISTING Farm -+ HIGH District 41.32 6.85
Improvement Level 2; HIGH Farm + HIGH District 77.37 © 13.38
Impovement Level 3; HIGH Farm + VERY HIGH District ~ 110.4 19.30
Improvement Level 4, VERY HIGH Farm + VERY HIGH D: 144.6 24.85
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F. Summary of Combined Farm + District Quantifiable Objective

Improvement Level 1; EXISTING Farm + HIGH District

Year Quantified Targeted Agricultural Quantifiable Quantified Targeted

Type Benefit Change Potential Objective Benefit Change Met
Thousand Acre Feet

1) Critical 239 73 72 30%

2) Dry 96 83 42 44%

3) B Norm 125 89 47 38%

4) A Norm 110 87 44 40%

5) Wet 15 90 15 100%

Average 128 83 47 37%

$/Acre Foot per year $82 $120

Improvement Level 2; HIGH Farm + HIGH District

Year Quantified Targeted Agricultural " Quantifiable Quantified Targeted

Type Benefit Change Potential Objective Benefit Change Met
Thousand Acre Feet

1) Critical 239 139 126 53%

2) Dry 96 177 73 76%

3) B Norm 125 ‘ 187 87 70%

4) ANorm i10 : 180 80 73%

5) Wet 15 186 15 100%

Average 128 ‘ 171 87 68%

$/Acre Foot per year $73 $126

Impovement Level 3; HIGH Farm + VERY HIGH District

Year = Quantified Targeted Agricultural Quantifiable Quantified Targeted

Type Benefit Change Potential Objective Benefit Change Met
Thousand Acre Feet

1) Critical 239 173 ‘ 155 65%

2) Dry 96 188 76 79%

3) B Norm 125 195 103 82%

4) A Norm 110 _ 195 88 80%

5) Wet 15 201 15 100%

Average 128 189 102 80%

$/Acre Foot per year $87 $147

Improvement Level 4; VERY HIGH Farm + VERY HIGH District

Year Quantified Targeted Agricultural Quantifiable Quantified Targeted

Type Benefit Change Potential Objective Benefit Change Met
Thousand Acre Feet

1) Critical 239 222 191 80%

2) Dry 96 275 78 81%

3) B Norm 125 290 118 95%

4) ANorm 110 282 90 82%

5) Wet 15 297 15 100%

Average 128 268 109 85%

$/Acre Foot per year $89 $157
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Detail 121, Water Quality Stanislaus River

Step 1. Quantified Targets

A. Constituent: Diazinon (insecticide)

Natural source: No
Application period: dormant orchards and growing season on other crops

Durability: 39 day half life. Microbiological (aerobic and anaerobic) degradation in the soil is a
function of pesticide, soil, soil temperature, soil water content and the micro-organisms
present (CIBA-GEIGY Corporation, 1989).

Application method: dormant and foliar spray

Transport mechanisn soluble, Surface or Ground Water Return

Crops Affected Existing Assumed Affected

‘ acres
Pasture No 56,500 -—
Vineyard No 11,000 -— The Assumed Affected acreage
Alfalfa Yes 9,700 . 4,850 is 50% of the applicable crop.
Sugar Beet No 500 -— vategory. The 50% represents an
Field No 20,900 - estimate of the acreage that flows
Rice No 4,700 --- back to the Stanislaus River.
Truck No 6,200 --
Tomato No 800 -—
Orchard Yes 81,100 40,550
Grains ‘ No 2,000 -
Cotton Yes - -
Citrus/Olives Yes --- ~-=
Total 193,400 45,400

B. Regulatory limit:  0.04 ug L-1 (RWQCB, 1998) this is the Target concentration all times all year types

Step 2. Reference Condition

A. Maximum Diazinon Concentration on the Stanislaus at Ripon
source: USGS Circular 1159 (1998) ug L
o Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1) Critical 0.072 0.087 --- - —_— - - e

note: Diazinon data from the Merced River indicates that the concentration

decreases to less than the regulatory limit after a peak in Feburary.

Merced :

(1993) 0.077 2.500 0.026 0.011 0.004 0.004 0.008 0.002 0.002 0.002 0.002 0.006
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